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(57) Abstract 

A data transfer controller and electronic 
device realizing effective use of resources that nodes 
have and realizing a small processing overhead. A 
packet shaping circuit receives a self-ID packet of 
the IEEE 1394 standards sent from a node, shapes the 
packet into a packet having a frame comprising data 
including a series of self- ID packets and a header, 
interfaces with the upper layer, eliminates the parity 
of the received self- ID packet, constitutes data of the 
packet from a series of the self-ID packets from 
which the parities are eliminated, adds error status 
information to the trailer of the parity. The circuit 
writes the header of the packet in a header area and 
the data in a data area separately, and adds a data 
pointer representing the address of the data to the 
header. In the data area, an area for only self-ID 
packets is provided. It is judged whether or not the 
packet is received during the self-ID period, and the 
packet is shaped regarding the packet transferred 
during the self-ID period as a self-ID packet. 



A t/171 D/tyy h 1 



B -t/171 0 > ( y -y y 2 



D tVL7 I 0'<T-/ M 






7-'- 9 tfj > y 


C 


* I D'ta* 


K \ 


tA7i O/i r-> 


N 2 


t/f? I OUT -j 


.- 3 






K N 


h u-f 9 - I 



y-y g 



tA7I D/fT-y Y 



t^7 I 0/<rv V 2 



E tfl-7 I Oi\t~, (. 



t^7I 0/177 ► 3 



tA7I D/iT v t N 



M RAM 

('<7v (-etiy^E'V) 



i 



A . . . SELF— ID PACKET 1 
B ... SELF-ID PACKET 2 
C . . . SELF- ID PACKET 3 
D ... SELF- ID PACKET N 
E ... SELF-ID PACKET 
F . . . HEADER 
C . . . DATA POINTER 



H ... DATA 

r ... TRAILER 
J . . . PACKET SHAPING 
K ... HEADER AREA 
L DATA AREA 

«... RAM ( PACKET STORAGE MEMORY > 



(57)M#\> 



SStfxSV — K*€>3S€»iX'5 I EE E 1 3 9 4gHS©-te;i/7 I D/ipy 
ft-flat*. 5^— ^HB4Sfc-b;i/7 I D^^ry MMi©«*S<£i8W-5. -fe ;b 7 I D 81 



AF. 


7 7nft8fi« 


DM 




KZ 




Rl 




AL 




EE 




LC 




S D 




AM 




E S 




L ] 




S E 


?7x-f y 


AT 




F I 




L K 


x y • 7 


SG 




AU 




F R 




L R 


y^V7 


S 1 




A Z 




CA 




L S 




S K 


^.n rr r ^-r 


H A 




C B 




LT 


y :-t-t 


S L 




3 B 


X/UX X 


GD 




LU 




S N 




B F. 




G E 




L V 




S Z 


^7 -^7 > r 


3 F 


y/^-f * 7 r y 


GH 


13— 


MA 


rr y n 


TD 




3G 




CM 




MC 


TG 




B J 


<<-r> 


CN 




MD 




T J 


# ^ ^ > 


3 R 




CW 




MC 




T 2 




B Y 




GR 




MK 




TM 




C A 




HR 








TR 




C F 




HU 




ML 


<j 


TT 


r y =.^v K * rX^ 


CO 




I D 


> k*->t 


MN 




UA 




CH 




I E 




MR 


y ^? - r 


UG 




C S 




I L 




MW 




US 




CM 




I N 




MX 




u z 




CM 




I S 




NE 




V N 




C F 


= a ^ • y # 


I T 


-r^y?^ 


N L 




yu 


——=^—^7 try 


cu 


— X 


J P 




NO 


/— /U^* — 


2 A 


S7 7 y ^^^a 


C Y 




KE 




NZ 


-a-' •>'— V > K 


zw 




C Z 


3 


KG 




P L 


^— K 




D E 




K P 




P T 








'OK 




KR 


sa® 


RO 


/I — T 







WO 00/25216 



1 



PGT/JP99/0S903 



w m m 

I EEE 1 3 9 4 ill'f-iSni.'O^-^^-^^^IWD'e^itftfTC^So 
;©IEEE 1 3 9 411 ;X'llt^©^;u^ ^ -5= 7* iz "Jfilfc M >- U 

m"7W >£ — 7 x — Z&m%1tLtzb(DT'$>&oC.<D I EEE 1 3 9 4 Ctna, 

EEE 1 3 9 4©n7Ctt, nj>*, CD-RHv-f^ /n— K ^ 

R. T V & k:CD'&.li£lfl vSYh ^ i", j^t ^ 5 o zcntzto. '.'dJ-^mcD^^ 9 Jiit 
£ /Rift! l'f>J (Z (51 $ "c £ £> & (D t L T 15] f^titl^o 

EEE 1 3 9 4(75H5^(zo^T(i, fflUfcf riEEE 1 3 9 4A 
Y ■ a-7^--7>x ■ y'J7i^U(7)SliSj (Interface Apr. 1 

9 9 6 cd i ~ i o m) . r p cmmmzm^*m&i\m?ii (interfac 

e Jan. 1 9 9 7 <a 1 0 6 £i~ 1 1 6 S3) N H EEE 1 3 9 4 - 1 9 9 5 
(FireWire) <D l )y)\s$-4 A'tSj^^t — K i: 7 s < TPIiora h 3 

Jlj (Interface Jan. 1 9 9 7© 1 3 6- 1 4 6M) CI^T^tl 
T^So I EEE 1 3 9 4 <Z« L£^-*-|£j£«^g5 h LTI±, 

-tt* • -r >x>y;i/^ ><y*£^coT s B12LV31 &t#£n6;h,TU£ 0 

d©IEEE 1 3 9 4 flt V * * h^mzy 'J -milifirrt>ti. 



WO 00/25216 PCT/JP99/05903 

2 

LsfpLfca*^ ID^^y h©flif»{±, K»cjfol;-ti8x.Sfc 

I E E E 1 3 9 4 K^&Lfc^— *4E^{fciiaP2SHfc:f;S\ •>*t 1 A±#:© 

s u° cm ft 3 /n u <=> n a vis t§ £ je {tt ?■ § ~ ^ £ - & s o 

ttS/^y MC N e^^tlT^fe— ^©SBiiaSiJ/^-y 



WO 00/25216 PCT7JP99/05903 

3 

twffi£StfJS-&<::* BBSSai^-y h^^Oix7- ^x -y £tif$H£fiiJ|&U & 

<y 7m«^n'j(^^n7ta3u^'j^^-'y rcDEo^"^^-^^ 

sasy^* -y b&stBT&z tzttdkt-rz 0 zcDx^izTtuz. mmztLtz'^r 
-j v & ? j § j& £ n s .iiitci T- © © .uit.fi vfi t& zwiz m r-j t ■& z t # nj ^ ^ & 3 0 

K'J ^ <r -y h (3 ^ ^ - # * £ frfi £ iju ;1B ^ ^ - x .y * f ,'i fli {z J,t o # -pj itTr U I'J 

ifi^-^tzzt^. rase i-Jsti^-isciiiAJtiiftgtc^s,, 
^^T^-^t.'is^^ y h(D;i;-i|fj|Ji/j! ; M(cM^it-5 z ^ t-j-Sa 

•y h ii-ftiW^©^^ -y r > ©KWI & 6 0 

^'-^n^M^iitr^ >y r#8Wj!:i:, 1)5 ifB^- * M C # # & £ ft 3 r*- 

9 <o t Y is * * ift-f 7-'- * * -r > £ £ ffi SB^jjWi.S M £ ft Mi f 3 p& i: $ £ ft z i: 
ZWWLtTZo Z(D£o(zTtil£. •BMgtitz^'T h O^Jffllfi^tDia^i:^— 
^ © £:£ SIMS tut V&ozt ftTUntlz ^0.. <7)M©^ 

£ £ * n/J (3: , fjfj ,1B^<r-y h ftffl. ?• © *s , —M<D 13 B JSe «"J / ^ - hZmBTZ 



WO 00/25216 PCT/JP99/05903 

4 

y (D fit pJc & ¥ cd w <d mm s fsi u ftx- § * a -5 (3 u %> 0 

ft * , ^ « HJI T- 1± x I E E E 1 3 9 4 CD BiJft ^ L £ -~ - 9 +£ j& & ? / o Z. hi 
^ — * ja/i > < * £ tf- L T fife® ✓* — F A» & f£s L ^— * £ »Tr -O-cdM 

zt&vmtTZo £tz-MmLz{%z-,<dTmmi±, .u^cD^mt^co^- 

lWm$71 1 * iw.lEl^- * 'Hci^i'li'l fJH'i< [K 7i I>" / \ 7^ $ ^> L T ffetf) / — K tci£df£ =f 
fc D L 0 1" £ M , V!X 7- 8£tfg £ * I \ T ifc D JA ^ *f 7= - 9 £ ik CD V - K (z 
l&VAit & £ £ El £> c i: & m u£ t: ft S » 



[[aiEGQfBlili&aiinjj] 

%fzibcom-C-&Z>c 



WO 00/252 1 6 PCT/JP99/05903 

5 

U4A, @4B, (514 C, |*]4D&, Hr^? I D/<^ * r &£©MUS©/<<5- 
h©7t-7^ h $/7<t"[2lT" 1 fe-5o 

0 5 J£, IEEE139 4©7d h ^MMCoot^ti-efe^o 
1*1 9 It % 1*1 8 tf> «5 I* t cfc S t-- - * C j£ (?) T^i (C o i » T I IJJ T S CO 1*1 T : £> S 0 

ffl i oii, 7=--— ^'Hzii^^-T^^^fiiicof^jic-^t. ^-c,1^il'JJ-r -s T^^cDf^i-r-^ -s> 0 
m i 2 it. -tj\,7 i DHni.'fuzouT.iJiiwr-stKxDRi-c^So 

o u t .ijjiyj r a t #>a>f?i -c- & s «, 

1*11 5 Afi, T-'-^tf-r > ^tzMjiii- a 1*11 5 Bat, t;i-7 

I D JWI,"J © m- u/ h ^gA^;i;fBR^hM7- (z W An T Z T- tti £ Mm TZtz 
#)<D\'%X'&& 0 

Ell 6 8:, 7-9WMlZ-t)l? ID'^'V hVfmcDmmzmfhT-ilUZ'DUT 

$imTztztt>(DfflX'&Zo 

H19A, 119B, SI19C&, 3>t-D-;i,;^CTL, f-^/^D, 



WO 00/25216 PCT/JP99/0S903 

6 

0 2 OA, [2 2 0Bli, P H Ysltr v Y <D7 — v -j Y Z^tmT'fo Zo 

13 2 lttx TAGic-3i>-csiwrafe*!)Oia"cs>So 

HI2 2 It. -t;U7 I DJWfiSMT-tfV^-;' h lEJfcCiM&ffl^JC^TSKlWT 
HI 2 3 A, H2 3B, 023C(i, fl^O^T-M^CDP^i^^P -y *m©0iJT-fc 

So 

024A, E12 4B. EI2 4C{±, ^<?©^-T^g§O^iK0©CWt*>So 
[ASM £ 3506 T * fctf>o^ja©iK<i] 

W T s ft nj] co tt-M U £ -j o t Kl iffi £ / 1 K * T .tt ill c ,Ui i W f Z> » 

1 . I E E E 1 3 9 4 
Jf, IEEE139 4<Z)ISl^touTUn/iit I 3iHJJ-rSo 

i.i 7 s - 9 mmmiz . tmbxni;- 

IEEE1394 (IEEE1394-1995, P1394. a) TlilO 
0~400Mbps CDft'&tZT — $ Trjfjg k&^tl^i (PI 394. bf 

(±8 0 0~3 2 0 OMbp s) „ S ~ Y' Z^^lzmJiT 

fty - H IS ~y 'i -4A <C J£™£ tit & 0 . C iii AT 6 3 / - K # 

^•■Tffi&c&o-c^-So &*>\ -v^s:iij;ijrn«^6 400 oiisa>y- 

K - i: t» <lf fig Tfe 5 o 

1 . 2 $E^7!;5t 

1 EEE 1 3 9 4TI1 >*>T v Y ©fei^7jit L X . {IsBH^a'^^ftS^— 



WO 00/25216 PCT/JP99/0S903 

7 

(D7'~ $ OjfcxkiZWMtaT 4 V ?Ci-X$£mftm&gtlTl^2>o 
mi A(Z. ^IHHtn+f^T-^^aX^^iJ^^-ro lo©^77^y 3 >lt 

f»*£jBS, 'J yi^^> h*»e>?Ec*o fifi^x r — ^fe^CJtiotx * 

- KC7^y 'J -y^V > h (ACK) <D^7y hZMTo 

'*7y M£i££: ACK©fr,]l;tt7^y 'J -y >'^> . y rw/f.ftTZo 1 o 

£7)^77'^ v 3 >i:ii'©^ 77?y 3 >©|."J{Zti-9- 77f v 3 > ^> >y 7 fit ft & 

T&o tLt> 777? i> b y 7"{ztii^f s - -^Iico/N'^. • 74 K;ni.'/[n]* s 
•> s > fii 'i^iiB/^^iniii!| ^ ns, 

K I Dt:(i«c< ft f, l £fc(iJ|JL h <(£i*^u ;b*i£ » &£>\ 777 

7" :> 3 > \\\\ tz (± 7- V ? D 7 X =Jr> y 7tHH\: T Z> o 

CltUz^D, lo©ft*;n^tO, I 2 5/zsf3tZ'J>fc: < & 1 r><D^7 y h£ 
tiZ>7'-9CD mm & nffjg (z & % 0 

i^oZr^^lniJW^J; 0 i) (QycliltiixLttM < ^oti^, cnii, 121 1 c'ccTjrf «fc 
-5 tz. TV v^Dtx^t -y ^nr/f/i]^. 3mm>tei£(D-y-77 9is 3 >^> -y r 



WO00/2S216 PCT/.IP99/0S903 

8 

1.3 V 'J — WA 

V U -TO li ' V -fe y r © & K ff fc> *i -5 „ y U — 3SISU lc «fc 0 y - F R53 
Tilf^ ^ — r J — Y h^k'x. £ tl & o 

AV B, Cs D. EAmc^tiTO-S^^t<±. y-KA/p&y-FBl:, y- 
KDME*5> ^— K CC:> '<71/>hy-r-f 7?^ (PN) #i££*i3o 

u > h y — ^-f $S(tlRofey - KfcJU J^DJu^y— K 

i:S»l-T-2>o ^Lt, 5 L -^l';i/ K^— ^-f 77"f KtjQOSo 0J*fcfHI 

y _^ Y7r ^ (CN) M6tl£o zwcioty- KB. Al.'ik y-KC 
D l.'ih y-FCv E (/'J <D M T- Kl f£ ffi : <)i & 1" S » 

y-KB, C<D$S2T-TOii* h'*>?>^yt(c^TU> h y — 5^ 77Y zm^tz 
A't-iJiiH^nS, fPJ;Lfcf|2|2 B^J;o(z, y-FCOiJA^tC'^^F^-T 
-f77^il5ii, y — KB #J3HZ fe^-KC #r !:%4o 

FO^fec^TW/'- FtfriftO-'Fi:^^^- Mz&£ 0 1*12 

Bt-ll 7-FBi^-F!:^5o IEEE 1 3 9 4 m KC^-H 

1 . 4 1:1 dJ$WJ 

'J— jaB'JCDS. IliMS'J/^ffonSo liia»Jti*JUT(i> gKF^'ny- 
K J— Kfr^iiSlw — Kfr ^Jfiiz-b ;b7 I D / > -7" y h t>>>fci&£ ti& * 
£ bJWfitfix f^Jx(5[13 tzi'^T, £t\ K y — K BCO^— h 1 (2r 
^©/J»£o*— K ) CM^niZ-fAA 5 , W7lD^yF ( £ B2&S<J/< 
-y K ) S±T CDS — Flz7a — \ : h t" 5 » 

ib-Fy-FB©^-F 2 (#mil^-F) IzmffiZftZ S—V 

cwmiRgn. Z.CDJ— k c©#— h i (s-^o/j^o^— k) cf^ns j 

— FDtf-t^7 I V>n>r y FJ7'D- K^r-v* Ft So y- FC©^'- K 

2 (-&*f<£>>*c£^*— r) iZ&mZftZ y — K E7& s -fe;U7 I D^T y b — 



WO 00/25216 PCT/JP99/05903 

9 

I D £UZ> 0 mz.&m3T~&. y — K A d s 7"d — K ^ ^ h&'ilo fltf (ix h' 
©■y-^-b;b7 I DM'^r.y S£*gLT^&Ofc#>, V- h'A© I D 0 (Z & £ „ 
y- KAIi. d <7) I D = 0 £-t;b7 ID/^y hl:g|tt7D-F^t7 ht 
£ 0 V — h'DA ! 7D- K h £fr o , y — K A(DfrW-k Jl y 

-KE, C, BCOIDI1 2, 3. 4£&3„ 

[*I4 Aiz-tr;u? I D/^y I* ©7*--^* h &rj\-r 0 |.iJI3<z,r ; r«t-5tz-b;U7 
I D/^ y Mziifty- K©J,M?ft##£ti3o iif*ntj<za:. fS- 7 — K I D 
(PHY_ID) , 'J y>7WitST9^ 4 7fi>&fr (L) . ^i-;7^>h (g 
ap_cnt) , +SJ^jyi;^ (sp) „ 7Y77Dt7'j7-XT^— 
ZifeJjZfiTZfr&fr (C) , '.{i'^^fg (pwr) % :K— h<?)Wm (pO. pi, 
p2) ^^tzliilTSfi'm^a^nSo 
£ci>\ I*I4 Biz. v- KW^- h&ti s 4MVLh(DlttftlzmmgtiZ-bJ\,7 I D 
# 2 > # 3 V y h J^to tf- h 4 ~ 1 1 M<Dti££t 

tlit^7lD/^^#0 (134 A) 12-1 9(W6DJ«^tcti-tr 

)iy I D^-T y h# 0, # 1 2z>\ 2 0- 2 7([Aic7)4i&(z(i-b;u7 ID^ 

£tz. El 4 C, !2I4 D(z, -tjiy j DMfry 1-hMJZ, Mfc ; <7V^-y h (P 
HY/^-y h) >i7*>j*>ry K PHY»^7 KD7*-T-y r 

7^V>^7'JV-7?^-yt (IRM) tt«T«l;IKffjt^o 
5I1(Z, 7-f V7n^xi|£i£(z£>g&li^<75 ij V — ^^tSfJtrSr. 0'J£(£, f- 



WO 00/25216 PCT/JP99/05903 

10 

-e ( I RMtfensgMSti^- KO*f) . ^- h tS*lu (ID#ig 

•yM:^Ut, IRMlZtetiZtfejiZtiTZfr^frZ^-rC (CONTENDE 
R) ti-y r ^ 'J >9J£1fiT2 : r<( 7frgA^7j r <1-L (L INK_ACT I VE) 
t'y p#J-t-C: 1 (Z&^-O^ y"- KOT^T-. ;u— Kz--#j£lW— K ( P H Y_ 
I D#--7RA#l>y— K) #1 RMtzfc*o h y — Y'CD-tJi? I D 

/<>r -y h®Ct'^ h t L t'-y r # 1 (DJ&frJzUJu h J — YW I RMt&5. 
i. 6 -y- -f ? N y^v^ — 

lu & i t & i: co f I: -J v £ fy o a 
1.7 7dF zi/UffiFji 
1*15 &/IK*T. I EE E 1 3 9 4©7"d h^MM UMM) HouT^iUJf 



WO 00/252 1 6 PCT/JP99/05903 

11 

I^i7(;j; O^JEH^rtLSo h i, a >ffi&. CPU± 

2-: ±fM'M 

ft iz , -frmtiBBo ±{*mr& (z o c ^ x (21 6 $ jh u t r&H/J r s o 

g]6C^l>T. PH Y-f >*-;7^-;* 1 0!i s PMmmcDy'n hzijl^miT 

3 7- 2 0 U > ';^rn h =j;t,-£ h ^ >lf ^ > 3 >^®7n h 

FIFO (ATF) 30, FIFO (ITF) 32, FIFO (RF) 3 4lt 

CftfcOF I F 0 3 0, 3 2, 3 4 ^StM^tZ'^feUo f^Jxii' 1 -DO)F I F 
0 <7)&&tt, U L < <i 3 fim F t- D , 41 iz Of S L < fcfc 2 F i: & £> 0 

DMAC4 0, 4 2, 4 4 i±, frV, ATF, ITF, R F )UCD D M A 3 > h 
D -^t^So Ctie.ODMA C 4 0, 4 2, 4 4 £ z h T, CPU6 6 

CM^n§:i;^<, RAM8 0t'J>^D72 0 t Wf.'ilT©^-^ fcj^^ nj 
fig{w>Ec5o l/y^^4 6fet, DMAC4 0, 4 2, 4 4 £c tfcftHJpr 3 U 

h-f — 7:n— * 5 Ofcfc. 77U^— >3>i©7 : /WX (tf'Jx&r'J 
FIFO (PF) 5 2 a, 7 7 'J * — 3 >®©r^W X t(V\l\}T:<DT-9>& 



WO 00/25216 PCT/JP99/05903 

12 

MftOFIFOtftDs DMAC5 4I1 P FJfitDD M An > h u — =f^th 
So l/y^^5 6ll +'-K>^-7i-75 0-?'DMAC5 45!si|SPt§l / 

CPUO^-7i-^ 6 0<£, ^"-^!i£iM : W£!i3£=J> h o— -5 C P 
U 6 6 b<D<( >9-7 zL-XZ'n ?0I®T&-5 O CPU^ >*-7x.-X 6 0 ii s 

tro * d y * .wwiniKs 6 8 t± % >ir^M^r^-efiiiiij ^ns^oy^ .TO-r a & © 

C L K#A±7£ti& 0 
^'7 7 77T--yt7 0!t RAM 8 0 t <75 Y > * — 7 i — X £E?J?I!T SIHIKft 

^72. RAM80a©/^ £ MV? T 5 ,W3 f?|»!HS 7 4 , fli'JfiU * 4£ 

/jjc-rSv — ^r>f- 7 6 ££fr 0 

RAM8 0&, ^y^'AT^-bXnl^^/^.y h JlMaL? "T^f* h Lt Mfit "9" •£> CD 
T&'X ?OMK|^(iSRAM, DRAMftiTCt »>*JSJBi£tt5o ^ LT, 

(ih(iA'^l 0 2, 104. 105. 106, 107, 108, 10 9)tt, 



WO 00/252 1 6 PCT/JP99/05903 

13 

A-y 7 0©,Hf?In]S57 4 <i, DMAC4 0, DMAC42, D 

MAC44, CPU^>^-7x-x60, DMA C 5 4 2p 7" ? -fe * g? 

*Oiraf?$ff -5o f LT, C©araf9!feiiil2tSt3^T, a^ 1 0 5, 1 0 7, 

1 0 9, 9 8. 9 4<7yt^-fftfrh, RAM8 0©/^ 1 1 0 kOROCf-i'Cig 
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A* 9 2 4 £tf-L-CRAM9 1 4 iimgiitfo LT, CPU 9 1 2(i, 
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-7 

O o 

FIF0 3 4&, 'J >372 O^^Ofil^^-^TftSRDODfiffli:, RAM 
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££2:f'l : tc % RD (RxData) £0 X h P — 713 v'C & 4 R D S £ 7" £ ^ -r 7' 
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-FO^^mt'^M^ 1 9 2(1 RAM 8 0 ^COT 2 -fe * •gm^tt'JlT 5 to 
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